Alterations in PMS2, MSH2 and MLH1 expression in human prostate cancer.
DNA mismatch repair (MMR) is involved in the post-replication correction of errors due to misincorporated nucleotides or DNA slippage during DNA synthesis. We previously reported the reduction or loss of MMR protein expression in human prostate cancer cell lines and some primary tumors. In the present report, we further demonstrate the involvement of defects of MMR in the pathogenesis of prostate cancer. Immunohistochemical analysis of 39 formalin-fixed, paraffin-embedded human prostate tumors, showed reduction or absence of MMR protein expression (MLH1, MSH2, PMS2) in the epithelium of prostate tumor foci compared to normal adjacent prostate tissue. The reduction or absence of the PMS2 and MSH2 (but not MLH1) protein was correlated to the differentiation of the tumor. Poorly differentiated tumors showed greater loss of these two proteins than the well differentiated tumors (P<0.05). We previously reported that microsatellite instability was detectable by a beta-galactosidase restoration mutation assay in the prostate cancer cell lines DU145, PC3, LNCaP, p67SV40T, M2182, and M12. In this study, we detected the insertion or deletion of one nucleotide in the mononucleotide repeats located within the coding regions of BAX gene in DU145, and TGFbetaRII in M12 cells. In addition, we used an in vitro model of defective MMR to demonstrate that microsatellite instability can be induced in an otherwise stable cancer cell line by transfection with a dominant negative fragment of PMS2. These results suggest that defects in MMR may result in MSI in the secondary genes in prostate cancer. From these results, we conclude that loss of MMR function can produce MSI and target some secondary genes containing microsatellites in their coding regions. These series of events may play important roles in the development of human prostate cancer.